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ci>oxyca:pQmta 

eHO aecKOnhKO aapHalfTOB y~eRKS BepTRKanhHOA 

~acTUn nyTeM ct>opMHpQaaRHR a neKTpallbaoA o6nacTU 
OTpOH8 8KCH8JlbHO CKMMltl'PR~HbiX. MarHRTHbiX nQnell: C 6()Jlb-

r a TaiUKe nyTeM cosnalUUI MBrHHTHoro nons c 86JI.MYTam
UoxasaR"O, ~TQ ncno~mte a61m3K neHTPa -sapaalUUI 

nom! nmi yBenn'leHl!lR aepT~HOil ci>oxyclfPoaxi 6es sHa
yMelthmeHJ1.51 anepTYPDI nyaHTa liene,Jiecoo6pasHo, Tax xax; 
o6ecne"lH"l'L nQCTB.TO~RO 6onh11IYJO aMn.nnyny aapa~aR .aa 

06'be.!lBH8HHOrO HBCTBTYTA 5QlepBbiX BCCne.!lOB8BBA. 

.D.y6sa, 1967 • 

V.I.,. Mukhina V.B., SaJonov A.N. P9-3181 

Formation of the IVIagnetic Field in the Central 
of the Synchrocyclotron to Increase Vertical Focusins;;!l 

variants are considered how to impr~ove the 
particles bv formation of axiallv symmetrical nag
with large drop- off in the central region of the 

as well as by creation of an azimuthally varying 
field. It is shown that the use of a magnetic field va

near the centre to increase the vertical focusing 
diminution of th€ dee aperture is not advisable, 

does not succed in providing a sufficiently great 
amplitude at small radii. 

Institute for Nuclear Research. 
Dubna, 1967. 
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Ona:•• •a ~ orpasR"'BBalOIIlBX 1'<* JIY"'U a cusxponBJtnOTpOHe, smnsre-r

csr. 6o.m.I~~Bll senB'Ulaa ~&HCTBeKII~ aaJut.Qa, coa.nasaeworo Cl"yC'!''ttM yCJtops

aMb!X "'&C'I'JIU B6RR31l BOJIJIOr'G •c'l'O'UJIU. B ftOA tlaCTJI YC!tOpB'l'ellSl .ItO R ,. 10 CM 

CJUll>l ltYIIORQBCKOrO pacTalliUlBaKBll "'&Cl"JIIl B Jcy""'Ka MOl"yT llp88bllll8TI> CBllbl Marflll'l'-

1101 ljlo!tyC::i!pOD:Jtll. I.JTo6bi yM&HbiiiJfTb 8 91'01 ~TB llOTepll 'l8CTB!l, Beo6XOAKMO 

C03A&Tb AOIIOliW1'1'611J>Hbl& CllJibl, clloJtyCKJ)YIOJllll9 :Af'JQil B BeJ)THIUtnbJIOM IUmpa&neKBH. 

0.QHHM B3 BoaNOlKIIl>IX JIYT&il: C03A8JIBSI' .Qorf.OJIHB'I'enbllh!X cjl()Jtycspyto!IliiX Clloll SIBIIWT

C:H ocymecTan•slliiiA aa caaxpousltll01'POIIe OIUIH B&pHaaT snexTpocTaTH'IeCKol 

cpo!tycapOB!tll upll DOMOlllJI 91I81tTPO.IlOB, paCDOOOlK8RIIhiX DpOTIIB .llYAHTa a6naaa uell'l'-

/1/ 
pa 

B .nawrol pa60Te paccMaTPHBAeTCII aecxOIIJ>XO aapKasToa ysena'leHast cpo~tyca

pOBxa cjlopMJ[pOBSH.-.w MlitrHBTHoro nonH a6llaaa uesTpa ycxopaTenst. 

B Ka'leCT&e uepaoro aapl1411Ta 6bl1IO paccwQTpeso yaenB'IeHlle cria.lla warUT

aoro nonst CBKXJ!OIIBIUlO'l'PflltUl OH.HH a ueRTpai!J>Hol o6nacTa. Yaena'lene cna.lla 

MarHJITHOrO Jlf)IUI MOlltRO J10Jiy'lllTb llpH llOMOlllB lt&pbl ltOIIJ>Il8BhiX lllHMM, paCilOJIOlKeB

HbiX CIIMweTpH'IBO OTilQCII'I'enbHO M8LIH8RHOI llliOCKOCTil (pac. 1 ). 

IlapaMeTPbl KOIU>Il&Bb!X WHMM, ot5ecne'laaatomax yaens'le!lae cna.lla, aaxo.ll~nacb 
121 

llYT8M pac"'eTa MSI'HBTIIGrO ll.O.IlSI, C03li8B88MOro l11HMM8MB, 110 cpopMyne : 

h 1 E 0 (al l 
B (r)• 41ri\I~R·Rcp{ )2 h2)-1(r +Rl2+ h21 

z ((r- R + 1 V 
I' (1) 

rlle B 
0 

( r ) ( .Tn ) - Hll.llYKilHSI M&rHBTHOrO llOliSI B nnOCKOCTH z • 0 

M ( Tll) - BaMarHH'l8HIIOCTb o6paaua 11.0 OC.II z tMarHBTHhiA MOM&IIT 

eU.IUlllhl ofu.eMa) ; 
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R op [M} - cpel!HRJI: pal!RYC WHMM; 

t'.R • Rk-RJM)- pal!RBilbHblll: paaMep WRMM; 

~(M] - pacCTORHHe OT DllOCKQOTH 

~MJ- BbiCOTB WHMM. 

B pac'leTe IIPRHBManOCb, 'ITO 

,Z • 0 l!O WHMM; 

477M = 2,1 Til 

4wM• 1,7 Tn 

l!llH cnyqasr R op » ,:', R 

l!nB TOHK.IIX W.IIMM. 

8 3HB'IBT9nbHOll: M&pe napaMeTpbl KOnbU&BbiX WBMM ODP&ll&llHilBCb CyW&CTB~

well: reoMeTpaell: aosaoro HCTO'IHBKa, Tax xax npellnOilarallQC& aa~ena~ ax aa, 

KpbiWKBX BaKYYMHOll: KBMepbl. 

C y'I&TOM STorO Tpe6oBaHBH 6blll.ll onpell&lleHbl Cll&lly~mBe pa3Mepbl KOilbU&BbiX 

WHMM: 

R0P • 17,4 CMi 

h2 • 29,8 CM; 

M!- 3;7 eM 

t',h • 2,ti CM (1,9 CM). 

Ha pac. 2 llpiiBE!li&Hbl KpBBble CliMB M8rHHTHOrO DOJIB CHHXpOJlBIUIOTpoaa l~O 

a nocne ycTaHOBKB KOilbUe&biX WBMM. Ha TOM JKe pHcysxe noxaaaao B3MeaeHBe 

KOS~BU.B&HTa aeOllllopOAHOCTB MarHBTBorotnonsr n B 3BBHCBMOCTB OT paAByCa 

l!llH STHX clly'laes. BHl!HO, 'ITO cywecTaeaaoe ysellsqeaae n aMeeT- MeCTO aa pa-

11aycax, 60nbWBX 15 CM, 011HBKO, B Jl911Tpe yCKOpHTellH AO R • 5 CM MarHHTB8H cjJo-

KyCHpOBK8 llp8KTH'I&CKH 89 H3MeBHJIOCb. 

B nocnelly~meM nosmallac& aeo6xOJliiMOCTh noauaBTh 'IBCTOTy, npu xcnopoll: 

DpOHCXOliBT 38XBaT HOBOB B ycxopeaae, DOSTOMY BbiCOT8 WHMM t'.h fiblll8 YM&Hh

jllella'· C 2,5 AO 1,9 CM. 

Ha puc. 3 noxaaaaa aasacsMOCTh Toxa sa npo6asx aa R • 30 CM OT MarasT

aoro nCinH. Ra pHcyaKa sunao, 'ITO nps pa6o'l&M aaa'leaBH MaraHTBoro -nons ( J ,673 Tn) 

38M9THOro y&ellH'leHHSI HBTeBCHBHOCTH. He llpOH30WilO, OQH8KO, DpH M&HhWeM 388'1&

BBB DOllS!, 'ITO COOTB&TCTByeT fionbW&My 3H8'19HB~ 11pOH3BOAHOll: '18CTOTHOJI: llporpaM

Mbl, HHTeHCHBHOCTb 60ilbW&. 

8 KB'l&CTB& BTOporo BapRaHTa yB&IlH'I&BHHMarHRTROll: ~OKYCBpOBKH B Jl&HTpan&-

HOJI: 061l8CTH paCCM8TPBB81l8Ch B03MOJKIIOCTb 11pHM&R9HHH MBrHBTHOrp DOllS!, C03Qa

B89MOro WHMMBMH ToMaCa/
3 /. 

ell: 

RO 

ftpa ABHJK&HBB 38pHJKeHHbiX 'ISCTBU B MerHBTHOM nolle C 83HMyT8JlhBOll: BBPHBUH-

BB '18CTHilbl 11eli:CTByeT BepTHK81lbH8H ~oxyeapy~maH CHil8, Qeli:CTBHe KOTOpOJI: MOJK

OileHHTb C DOMOIJlb.~ COO'!'BeTCTBY~mero KOa~~HilH&HTa HeOliBOPOliHOCTHX) 

x) 
Sea Y'leTa cpe11aero DOilSI 11IHMM, co:~l1aJOmax npocTpaacTseaayJo sapaallHIO 

!ilarHHTBOrU IIOilll. 

4 

- ~ ( 2 • (2) n 
T 

r 11e t - rny6aaa sapuallsH. 

JlllH OUeHKH B03MOJK.ROCTell: C0311BRHSI QOIIOnHaTellbHbiX ~OKYCHpyiOWHX CHil B 

ueaTpallbHOll: ofinaCTH CHHXpOUHK110TpOB8 fihlllO paCC'IHTSRO HeCKOilbKO BBPHBHTOB Mar

HHTROro nonH, C03ABBBeMOt'O TpeXIl&lleCTKOBbiMH WHMMBMH \pHC. 4). PacqeT DOilH 

6 
. .4, /4/ 

11nl'I DOllY eCKORe'IHbiX BO BeJ)THKBilH 11IHMM npQH3B011HilCH DO Clle11YIOwell: 't'OpMylle 

. Na 
SIDT 

B • 8M:-:a72 
z trr 

Rk 

Cos{3( r') J [-...!L 
R dx 

Q (x)] h,(r'l m-~ --- d' .1-;- r ' 

R 
yr 

r11e N - 'IHCilO nap nenecTKos; 

a - {3 - yrnosoll: pacTBOp mHMM; 

q,_~(x) - C~pH'I&CKIHI ~yHKUHH neJKaH11p8 II -ro pOQB OT apryMeHTB. 

[h 1(r'J]
2 +r~+ 

X m 

2 rr' 

r' - Texymaf!: pa11Hyc WHMM; 

- pa11ayc TO'IKH ua61lroi1&HHSI; 

'2 r 

h I - paCCTOHHHe OT WHMMbl 110 llnOCKOCTH z • 0 

M -H8MarHH'IeHHOCTb WHMM. 

(3) 

Ha puc. 5 npasel1eHbl 3BBHCHMOCTH 8MilllHTyAbl BBpHBUHH MSrHHTHOro DOilH OT pa-

11Hyca AnSI 'leTbipex BBPHBHTOB TpexnelleCTKOBhlX JUHMM. 

Yrnoaol! paCTBOp WHMM Bhl6paa pa&RhiM 60°. OcTan&Hbie napaMeTphl lltHMM 

npase.neHbl HB pHC. 5 H 7, npa 9TOM Cllel1yeT HMeTb B BRAY, 'ITO t',h'" h2 - h1 - TOn

x) 
WRHa WHMM no sepTHK81lH • 

Bh16op 'IHCna nap N = 3 o6ycnosneH TeM, 'ITO B aTOM cnyqae sepTHKan&Hbie 

ljloKycHpyromae CHnbi OT DpOCTpBHCTBeHHOll: BBPHSUHH HMeiDT Han6onee KPYTOJI: poeT 

na ManbJX paAHycax. 

npa acnonb30BBHHH 'IHCilB nap WHMM, 60JihJUHX Tpex ( N > 3), 8MDnHTYAB sapHB"" 

llHH MaruaTaoro DOilH 6yAeT Me.Rbwe no senH'IHae, ee pocT ua ManhiX pa11Hycax 6y

aeT ewe Mel11le.RHee, 'leM COOTBeTCTByiOWee B03paCT8HHe C paAHYCOM BMilllHTya BB

puauai!, noxaaaaHbiX aa pac. 5. 

x) 
Marua111oe none WHMM KO.Re'luoil: BbiCOThi t'.h HaX011HTCH xaK paaaoCTb 

Donel! nony6eCKOHe'I.RhlX WHMM, pacCTOHHHe KOTOpblX OT Cpel!Hef!: nnOCKOCTH hI H ~ 

COOTBeTCTBeHHO. 

6 



II 

l_ 

PaCCTOSIHBe MeJKJlY IIIBMMaMH B llBYX BapBaHTaX 6binO Bbi6paHO paBHbiM anep

Type ayaHTa (h.! •6 CM), TSK KaK aKCnep&MeHTanbHO 6blll0 ycTaHOBneHO, 'ITO HH

TeHCBBHOCTb ny'lKa yMeHbliiaeTCR, ecn& paCCTORHBe MeJKay KOHyCaMB BOHHOrO BC

TO'lHBKa caenaTb MeHbliie anepTypbi ayaHTa. flpB aTOM HeCMOTpR Ha 6onbl1Ioe OTnB-

'!Be TOnliiHH IIIeMM B BX KOHe'lHb!X paaeyCOB, aMnnBTYilbl Bapeauee OTne'lanHCb n&IIIb 

B 2-4 pa3a Ha paaeycax r <;;. 8 CM. Lise oeTanhHbie KpBBbie (pBc. 5) onpeaensno-r 3aBB

CHMOCTb aMnnHTyllbl BapHSltHe OT paaeyca npe yMeHbliieHHOM 3830pe MeJKAy IIIBMMSMH 

( h 1 = 4 H ht• 1 CM) npH TOnliiHHe IIIHMM tih • 1 CM • 

TaK KSK BepTeKanbHSR ~OKycepOBKa 38BHCeT TSKJKe OT cnaaa cpeaHero 3HS'le-

HHR MarHHTHOrO nonS!, JlnR BapHBHTa hI "' 4 CM, h 2 '" 5 CM e R = 12 eM 6btn 0 pae-

e'!eT8HO none, e03Jl8B8eMOe cnnOIIIHbiMe aeeKaMe e JleaMeTpOM, paBHblM aeaMeTpy 

TpexneneeTKOBbiX IIIeMM, e TOnliieHoi! HanonoseHy MeHbliieil. Ha pee. 6 npeaeTasneHa 

38BeeeMOeTb epeJlHero M8rHeTHOrO nonH eeHXpOUeKnOTpOH8 OT paJleyea npe Hane

'IHII napbl TpexneneeTKOBbiX meMM (pee. 4), a TaKlKe anR epaBHeHe!l - none, eyme

eTsyromee B UeHTp81lbHOfi o6naeTe eeaxpoueKIIOTpoaa. CneayeT OTMeTeTb, 'ITO npH

MeHeHee KpyTO naJl&IOIIIefi KpBBOil 2 (pee. 6) Jlnll uenei! ~OKyeepOBKe e yeKopeHell 

eoHOB B eeHXpOUeKIIOTpOHe npeaeTaBJIReT onpeJlelleHHYIO TPYilHOeTb 1 CB5138HHYIO e eo3-

Jl8HeeM B aTOM eny'lae eneueallbHOfi nporpaMMbl e3MeaeHeSI 'l8eTOTbl reHepaTOpa BO 

BpeMeHe. 

3aBeCeMOCTe KOa¢¢eueeHT8 aeOJlHOpOJlHOCTe OT paaeyca JlllS! CpeaHero 3H8'l0HeR 

MarHeTHoro nonS! ( n cp ) e llllll MarHHTHoro nong Tena ToMaea ( n T) noKa3aHhi Ha 

pee. 7. 

113 npeB0A0HHh!X KpeBh!X BeAHO, 'ITO n T He TOilbKO 3H8'leTellbHO MeHbWe n Cp!' 

B 06118CTe M8nhiX pat:teyeoB, HO MeHbWe B aeCKOilbKO pa3 3H8'leHeSI n , eenOilb3ye-

MOrO B CeHXpoueKIIOTpOHe 0!1 51!1. 

TaKeM o6pa30M, B CeHXpOUHKIIOTpOH8X, B KOTOpb!X ecnonb3YIOTC51 eCTO'IHeKe 

BOHOB OTKpbiTOrO THna, HeUelleC006p83HO Ha M8nb!X pat:teycax ecnonb30B8Tb M8rHeT-

HOe none C npOCTp8HCTBeHHOfi Bapeaueei! AilS! yBene'leHell sepTeKallbHOfi ~OKycepOBKe, 

TBK K8K He YA8eTC51 o6ecne'lHTb AOCT8TO'IHO 60ilbWYIO BMnneTyAy Bapeauee 6e3 3Ha

'leTellbHOrO yMeHbWeaeSI paCCTOSIHHSI MelKAY WeMM8Me, 'ITO C8MO no Ce6e npeBeAeT 

K yMeHbWeHeiO eHTeHCeBHOCTe. floaTOMY 6bine p8CCMOTpeHhl pa3ne•IHb!e BapeaHThl 

~OpMepOB8He51 8KCe81lbHO-CeMMeTpe'!Hh!X MarHeTHb!X nonefi C 60ilbWeM Cn8AOM. Lln51 

aToro 6hinO paCC'leT8HO MarHeTHOe none OT UelleHJlpe'leCKeX CT81lbHhiX BTynoK C 

6 

pS3Mep&MH: hI • 10 CM; h 2 •16 CM; R I "" 2,5 CM H R 2 = 4 CM, a TaKJKe OT AOOOil

HIIT81lbHbiX KOneu: R1 = 2 CMi R 2 -2,5 CMj h 1 •10 CM; !l.h• 1 CM (pee. 8). 
/2/ 

flone pace'IHTbiBanocb no cneayromei! ~opMyne : 

R2h2 2 

a. (r)- 4rrM'I'(r,R,hll I- 4rrMI!-~[Ao<a.,8l+ Ao<a .{31)+ ~ Fo(al]l. (6) 
Rtht 

rae R 2 - R1 •tiR, h 2 -h 1-t1h- p8AHanbH851 npOTS!lKeHHOCTb H Bb!COTS IIIHMM eOOTBeT-

CTBeHHOi 

h I - paeCTORHBe OT IIIeMMhl AO llllOC!tOCTB z ,. 0; 

r - TeKyweA paAifyC; 

j)(a )- HOpMepOBSHHbiA annenTB'l8CKHil eHTerpan 1-ro pO,Qa: 

J\o(a,{3)- ¢yHKUeR ABYX nepeM8HHbiX, CBR3aHH851 C annenTH'leCKeM HHTerpanoM 3-rp 

poaa. 

flapaMeTphi a , {3 , {3 

4 Rr 
Sin a= Y(r + R) 2-.;h2 

k2 

p 

Sinf3
1

,. "\)~- R 

y(r-R)i + h2 

OllpeaenRnHCb e3 COOTHOIIIeHei!: 

"1/( R + rl 2 + h 2 

Sin ,8 = -;:::.:;;=~~-~ 
yr 2 +h 2 +II 

f 2 Rh 

v<r +H 1 2'~? cvr" +h
2 

+ R 1 

(7) 

Ha pee. 9 noKasaabi 38BHCHMOCTB MaraeTaoro nong H Koa~eueeaTa aeoaaopoA-

eOeTB n OT p8ABYC8 (KpBBhie 2 e 3) anSI aTeX BTYIIOK. 

TaKee BTynKB 6blllB B3rOTOBJieHhl B ycTaHOBneHhl H8 eOHHOM HeTO'IHI!Kt 0AH8KO 

npe npOBeAeHBB aKcnepBMeHTS ysellH'leHBSI HHTeaceBHOCTH ae aa611IOA8110Cb, 'ITO MOlK

HO, no-BHJlHMOMy, 06'bHCHBTb 1!3MeaeHI!8M YCIIOBHH pa60Thl I!OHHOro eCTO'IHBK8. 

.llefiCTBI!TenbH0 1 B CHHXpOUeKIIOTpOH8X OTCOC eOHOB B npouecc YCKOpeHHSI~pO

HeXOJlHT B o6nacTe, npHMhiK8IOWei! K MeAe8HHOH nnOCKOCTe, rae BApTHK8nbH8H CO-

CT8Bil51IOIII8H HanpHlKeHHOCTI! M8rHI!THOrO nonS! BAOnb OCe AOCTeraeT MeHeMyMa, 

a OCUHilllS!UeH aneKTpOHOB e npOTOHOB B nnaaMeHHOM CTOJI6e eOHHOrO eCTO'IHeKS npo

eCXOJli!T B none, B03p8CT8IOWeM OT MeAHSHHOH nnOCKOCTH. 

flpH HanH'IHe lKene3HbiX BTyllOK B HOHHOM eeTO'IHeKe pacnpet:teneaHe 

nHIOIUei! .HanpHJKeHHOCTe IIMeeT BIIJl, noKa38HHbiH HS pee. 10, KpeBSSI 2. 

z -COCTSB-

KaK set:tao as aToro pecyaKa, BMecTo pacTymero MaraeTaoro noDS! no o6e 

CTOpi)Hhl OT MeJl118HHOA nnocKOCTB IIMeeT MeCTO none, B KOTOpOM MeaSieTCH 3H8K 
a a ?. BAQ/Ib nnaaMeHHOro CTOJI6a IIOHHOro HCTO'!HeKa. 
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KpoM. 'Toro, a sTOM cny'Iae pe3osanCHbie ycnoBIIH A.llH 3axaaTbiBaeMbiX 113 

BCTO'ISIIKa !!pOTOHOB cymeCTBYIDT TO~O BO.llH3H MOABaSHOI!: nnoCKOCTH, TaK KaK 

nepenaA nons B anepType AYSSTa COCTaBnHOT q,060 Tn, Bepxsel!: 'IaCTOTO ycxopsiD-

mero sanproKesns f "' 26,0 Mru COOTBOTCTByeT none Bz '" 1, 7034 Tn. 8TO 
aepx 

o3sa'IaeT, 'ITO np11 none 6onDmeM, 'IOM STO 3Ha'Iesne, pe3osascshle ycnoaos MoryT 

!10 Bbii!OnSHTbCS II yCKOpeHHe OTCyTCTBOBaTb. B SKC!!OpiiMOSTaX. MaKCHMan&sas HH

TeHCHBHOCTb ny'IKa nonyqanac& np11 none a ueaTpe B.• 1,694 Tn. TaxaM o6pa3oM, 

AHaU830H nonel!:, !!pH KOTOphlX B03MOlKOH 3aXBaT, paBOH 0,010 Tn, 'ITO COOTBOTCTBY: 

OT BhlCOTO ny'IKa 4 CM (;!:. 2 CM OT MOAHaHHOi! UnOCKOCTB), KaK 9TO BHAHO 113 poc.10. 

CneAyeT IIMOTb B BHAy, 'ITO nq MOpe yAaneHIIS OT MOAIIaHHOA DnOCKOCTH 3aXBaT 

IIOHOB yMOHbWSOTCS C B03paCTaHHOM Bz , TaK KaK B 9TOM cny'Iae YMOHbWOHHe 
dcu 

npOH3BOASOil -- HB 3SXB8TO Bhl3hlB80T CylKOSHO o6naCTH ljla30BOll yCTOI!:'IHBo-
/5/ d t 

CTII 

8THM ljlaKTOpOM, HapHAY C ysenH'IOHHOM MarHIITHOll ljlOKYCIIpOBKII II yMOHbWO

HHOM BbiCOThl ny'IKa npa aanH'IHII BTynoK, MOlKHO 06'bSCHHTb Mance BnHHHHO sa HH

TOHCHBHOCTb sneKTpOCTSTH'IOCKOi!: ljloKyCHpOBKB (poe, 11), 

Ha pac. 9 noxa3asa 3aBBCHMOCTb MarsaTsoro nons OT panayca npa sana'IHH 

CTanhHhlX UHnasnpoa BbiCOTOi!: 16 CM, pacnonOJKOHHhlX &a KphlWKaX KaMepbl (cM.pac.8). 

8TH uanaHAPhl a MoryT o6ecne'lHTb xopomal!: cnaA MarHHTHoro nons 6e3 pe3Koro 
aH 

H3MOHOHBS ~ BAOnb OCH z (puc. 10, KpHaas 3), a nepenan nons B anepType 

411yaaTa cocTaanseT Ton&xo 0,02 Tn, 'ITO ae npHseneT K 6onDwoMy yMeH&WeHHID Bhi

coT~I 38XB8TbiB80MOrO ny'IKa. OnaaKO BCUOnb30B8HBO TBKHX lll'!nHHApOB UOTpe6yeT 

KOpeasol!: nepenenKB cymeCTByiDmero HOSSOrO IICTO'IHHK8, CneAyeT TaKJKe OTMOTHTb, 

'ITO MBrSHTSbiO CHnhi sa ManbiX panaycax (no 2 CM) MOryT Ob!Tb MOHbWO ApyrHX 

aepTHKan&HhiX can (nonons.u:Ten&sas snexTpocTaTa'Iecxas ljloxycHposxa, ljloxycaposxa 
16/ 

OT cMemeslls sa AyasTe a oT B. 'I. ycxopsiDmero nons). KpoMe Tore aeo6xonHMO 

Y'IHTbiB8Tb BnHSSIIe H3M9H9SBS cnana MarHHTHOrO nons 118 WllpHSy o6naCTH 'IBCTOT 
/5/ 

38XB8T8, 8TOT BO!!pOC 113yqancs B paOOTO , rAe ObinO !!Olt838HO, 'ITO !!pH paOO'IOM 

3H8'IOHBH npOH3BOAHOll 'IBCTOTHOA nporpaMMbl yaenH'lOHHe cnaAa MBrHHTHOrO nons 

npssonaT K se6on&moMy cyJKeHBID nHana3osa qacToT aax.aaTa. Onsaxo npo ysenoq~.' 

HBH !!pOH3BOAHOi!: 'IaCTOTHOA UporpaMMbl B 3 p838 yaenH'IOHIIO cnana MarHHTHOro 

nons !!pHBOAOT K yaenH'IOHHID AHaUa30Ha 'laC TOT 3axaaTa, 'ITO Co-

rnacyeTcs c sxcnepiiMOHTan&HhiMH AaHHhiMH (eM. puc. 3). Onsaxo npu cymecTay

IDWOM B8pH8TOpe 'IBCTOTbl nony'IHTb TaKoe yaenH'IOHBe npOH3B®HOA 'IaCTOTHOI!: npo-

rpaMMbl sa 38XBaT9 093 YM9.Bblll9HBH MarHll'I'HOrO llO.llH (u, CnOAOBaTanbHO, KOBEl'l.BOi!: 
171 

sseprHH) B9CbMa 3aTpyAHBTenbBO , 8TH COOOpalKOHBll HOOOXOAHMO Y'lKTbiB8Tb !!pH 

paCCMOTpOHHH BOnpoca 00 YBOnH'lOHHH MarKBTIIOi!: ljlOKYCHpOBKB B U9HTpe CKHXpOUHK.IIo

TpOHa C UOnhiD yaenH'IOHBll HRTOHCHBIIOCTB. 
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